Single-stranded conformational polymorphism for separation of mixed rRNAS (rRNA-SSCP): a new method for profiling microbial communities.
We show that non-denaturing gel electrophoresis, or single-stranded conformational polymorphism (SSCP), can be used to separate mixtures of full-length rRNAs. Individual bands can then be excised for identification by RT-PCR and sequencing. This has the advantage over profiling methods such as DGGE and T-RFLP that no PCR amplification is involved prior to sequencing; thus, extraction biases aside, it should yield a quantitative picture of community composition in terms of ribosome content. To simplify banding patterns, RNA subsamples (e.g. bacterial 16S rRNA) can first be isolated by magnetic bead capture hybridization. Alternatively, oligonucleotide-directed ribonuclease H (RNase H) digestion can be used to identify bands of interest by running digested samples in parallel to undigested ones. We illustrate the use of this technique to identify a potentially predominant species in a hypersaline microbial mat. We anticipate that rRNA-SSCP will be useful for community profiling; for clone library construction by directed cloning of individual rRNAs; and for following incorporation of radiolabeled substrates at the species level, by gel autoradiography, without advance information or guesswork about which species might be active and abundant.